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Recently, a distinct topological semimetal, nodal-net semimetal, has been 
identified by Wang et al. through ab initio calculations [1]. The authors claimed that a 
new body-centered tetragonal carbon allotrope with I4/mmm symmetry, termed 
bct-C40, can host this novel state exhibiting boxed-astrisk shaped nodal nets. In this 
Comment, however, we demonstrate that bct-C40 is in fact a nodal surface semimetal, 
the concept of which has been proposed as early as 2016 [2,3]. 
In Fig. 3(a) of Ref. [1], the authors present the electronic band structure of 
bct-C40 along the high-symmetry k-path of X-P-L-X-G-L-A-G-Z-A-X. Based on the 
six Dirac points and the crystal symmetry, they directly jump to the conclusion that 
bct-C40 possesses two boxed-asterisk shaped nodal nets comprising six nodal lines 
which link nine special nodal points 0~8 [Fig. 3(c) in Ref.[1]]. From our careful 
re-calculations using the same code (VASP [4]) and computational details in Ref.[1], 
we obtain the same band structure and confirm that the position coordinates of 0, 1 
and 2 nodes in Ref. [1] are indisputable. However, upon closer examination we find 
that the node (D01) along the line of A-G not locates in the straight line of 0-1, and the 
node (D02) along LX also not in 0-2 [Figs. 1(a-c)]. Thus, the shape formed by the 
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nodes between 0 and any of the other eight nodal points (1~8) could not be a straight 
line as displayed in Figs. 3(c), 4(e) and 4(f) of Ref. [1]. Our further calculations of 
band structures in L-A-Z-G-L and L-P-X-G-L planes reveal that the Dirac nodes from 
0 to 1 [Fig. 1(b)] and 0 to 2 [Fig. 1(c)] both form a wavy line.     
 
FIG. 1 (a) The zone constructed by the high-symmetry points in the 3D BZ of bct-C40, 
in which K1, K2, K3, K4 and K5 are the midpoints of N-P, P-X, G-Z, N-K3 and K2-K4, 
respectively; the nodes of 0, 1, 2, D01, and D02 are labelled by blue symbols. Wavy 
lines (red) formed by nodes (b) between 0 and 1 in the L-A-Z-G-L plane, and (c) 
between 0 and 2 in the L-P-X-G-L plane. (d) Band structure of bct-C40 along the 
k-path of K1-K5. (e) 3D plot of the highest valence band and the lowest conduction 
band in the N-P-K2-K4-N plane. The found Dirac nodes in the plane are denoted by 
red line.     
Additionally, the authors ignored a much more important question: whether there 
are any Dirac nodal points located inside the region surrounded by 0-1-2 ? To explore 
this aspect, we attempt to calculate the band structure of bct-C40 along a linear k-path, 
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K1-K5 [see Fig. 1(a)], which must passes through the region with 0-1-2 as the edge. As 
presented in Fig. 1(d), the valence and conduction bands linearly cross at the Fermi 
level, forming a new Dirac nodal point Dg which not belongs to any line of the 
boxed-asterisk shaped nets in [1]. Based on this fact, then we perform the calculation 
of the 3D band structure in the N-P-K2-K4-N plane. The result shows that there are 
lots of other new nodal points locate in a quasi-line in the plane [Fig. 1(e)]. Evidently, 
all of these nodes also not belong to the boxed-asterisk shaped net.  
 
FIG. 2 (a) The two mirror symmetric nodal surfaces with high-symmetry points in the 
bulk BZ of bct-C40. The enlarged (b) side and (c) top views of the above nodal 
surface. 
 
To ascertain the actual situation of the nodal distribution in 3D momentum space 
of bct-C40, we further calculate its band structure in the whole 3D BZ. The result 
demonstrates that the found nodes form two mirror symmetric nodal surfaces which 
span the entire BZ, as illustrated in Fig. 2(a). Zooming into the above nodal surface, 
we find that the surface is like a “basin” with a quasi-square wavy boundary [Fig. 2(b) 
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and 2(c)]. Thus bct-C40 is actually just a new member of topological nodal surface 
semimetals [2,3], and the corresponding nodal surfaces should belong to “Class-I 
nodal surfaces” classified according to the different mechanisms of symmetric 
protection [5]. Although there only a few topological nodal surface semimetals have 
been predicted to date [2,3,5-7], the Dirac nodal surface state has been confirmed in 
quite recent experiment by angle-resolved photoemission spectroscopy [8].    
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